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Quarterly Narrative Report
August 1 to October 31, 1938 \

Introduction.

Most of the last quarter has been spent in finishing up field work prior
to my transfer from Des Lacs Refuge té Seney Refuge.

After being transferred to the Seney Refuge I spent time in getting
acquainted with the nature of biological development and aspects on this
refuge. Unless otherwise requested, I do not intend to write an individual
narrative report but will contribute to the qhartérly narrative report for

the Seney Refuge.

Cover Type Mapping--Des Lacs Refuge.

As explained in previous reports, cover type mapping was not carried on
on other refuges, with the exception of the Des Lacs Refuge, because of lack
of suitable personnel for doing this work. Later in the fall it is very
probable that Mr. Hammond will continue the mapping work at the Lower Souris
Refuge.

At the Des Lacs Refuge considerable time has been spent on checking and
doing cover type mapping with?ccc enrollee, V. G. Krebsback, who has been
doing an acceptable piece of work., However, after checking cover type maps,
it became evidqnt that regular checks on Krebsback's woﬁkggg necesgsary so as
to correct occasional faulty slip-ups. Further, Keebsback is not well enough

acquainted with marsh plants to map the complex mixture of marsh plants

found in pond-site 7 and 7a.

Cover types used in this mapping were broad, with specific information




.

about individual types explained in notes. (See enclosed semple maps and

notes.)

Botulism.

Outbreaks of botulism have occurred in Des Lacs, Upper Souris, and

Medicine Lake Refuges. Lower Souris, Arrowwood, and Lostwood Refuges were
bothered with botulism,

Des Lacs Refuge: The drying up of the lower paert of the Upper Des Lacs

Lake has cut down the ravages of this disease to a large extent. Pond-sites
3, 4, and 5 had slight attacks.

Upper Sourie Refuge: Slight attacks of botulism occurred near the dam V/ \

/ WA
in Lake Darling. | It was interesting to note that only a few dead birds were ,;éyL'
\ M | RPN e
found in the upper reaches of this-reservoir lalke where there are dense beds
A
of swamp smartweed. (Polygonum muhlenbergii.)

Medicine Lake Refuge: At Medicine Lake botulism continued to be omne of

the most serious outbreaks that have occurred in this distriet. The signifi-
cance of an intensive marsh and aquatic planting program with reference to
botulism has been discussed in previous reports. It is probable that there

will be sufficient concentration of toxin to cause outbreaks of botulism next

spring.

Biological Improvement Work.

After a conference and field trip with Mr. Dougall a biologicel improve-

ment program was drawn up for the Upper Souris Refuge.
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NOLES FROM COVERIYPE MaPrING
Twp. 164 N,, R, 88W., Sec. 34

H, 0ld lake bottom covered with weeds; marsh elder (Iva xanthifolia)
foxtail (Hordeum jubatum) burdock (Eumex sp.) russian thistle
(Salsola kali) and camadian thistle (Cirsium arvense L.) some

pale smartweed (Polyzinum lapathifolium).

Ho Sweet clover (Miliotus officinalis).
Gy Prairéé needle grass (Asrostichae stipa) and wheat grass
; (Azropyron smithii) and other we—-dsgrasses.

Go Short gamma grass (Bouteloua oligostachva) dmminent some
sage (Artemesia Sp.0 and prairie needle grass (Agrostichae stipaj.

By Buckbrush (Symphoricarpos occidentalis) some silverberry (Elaeasms
arcentea) very little rose (Rosa sp.)

B3 ‘horn apple (Crataesus sp.) dominant some chokecherry (Brunus
yirgipians).

S1 Willow (Salix sp.) mostly dead. |

|

Fo @uaking aspen (Populug tremmloides).

My Hard stem bulrush (Scirpus acutus) dominant some ameridan

bulrush (Scirpus smericanus) and prairge bulrush (Scirpus paludosus).

Mo Spiked rush (Eleocharis palustrid).

Wy Sago pondweed (Potamoseton pectinatug) dominant, water crowfoot
(Ramnculus longirostris) water starwart (Callitriche sutumnalis) .
water mylfon (Myriophyllum spicatum) also needle rush b (Eleogharis

acicularis).
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AENUAL REpQRe

Jokn H, Steenis
Ass*t Refuge Manager




During the early part of this past fisoal year, * was a member
of the Alsutian Ililﬂ Bxpedition, ¥r, 0.J. Murie deing ohief of party.
» ?bilo on the Aleutdan Rxpedition, 1t was agresd that Harie

:o::i: ;::k up She repert., Each one of our party was to work on a
oontridation %0 this report dealing with some phase of the field work,
Mre Deuglas Gray, of the Alaskan Came Commission, eonSriduted informa-
tion on human relations with referonse to future administration. MR,
Marie's prodlem, aside from completing the report, was dirds and
1&3{&1 -1ite, 1!!. Y. Seheffer contributed on marine and invertedrate
ﬂf: :in' ;i::;*:ulu reforenos %0 food hadbits. ly prodlem dwel$ with

the vegetation,

During the the expedition we collected specimens and gathered
data on all phases of the work and were continuondbly involved in round-
house disocussions on various rroblems. Information and collestions on
difforent phases of the job have Deen turned over to0 the person werking

up this phase ef ths vorks

In reYuary my contridution %0 the ileutian report Flora of the

lon Islands with veg-tative oovertype maps medo on parts of two of
the islands was turned in.

In June a complete report on the Aleatian plant eolleotion

was resaived from the washington office, suring the latter part of

June I had a conference with Mr. Marie, He suggested that it wo-ld




not be necessary %6 add further notes on plint dist-ibution decause

Dy Brie Bulten's recent paper J 8 oL $he Alanjisne wag & oomprehensive
report. Purther Hulten was a¢ Washington and ohecked over our Aleutian
plant colleotion. As a sonssquence, no effors will de made fo farther

eontridute netes om plant distridusion unless a fupthor request is made,

Unfiniahsd work still left to be done is the ldentifiontion
and labelinjof a seed and fruit collootion and the oatalogueing and
labeling of megatives and Dhotographs,




Upon returning from the Alentians, fiy instructions were to ast
in an advisory oapasity snd also de held responsidleo for the different
biologioal prebloms and aspects of refuges in North Dakota and Medioine
lake, Montana,

Detailed reports on various projects mentSionsd in this repors
are found in my monthly narrative reports from September to June of the
past fisoal year. Tabulafions made in this report were received from

refuge mansgers.
¥ildlife

The essaatial projesta of developing and maintaining these
refuges for wildlife does not leave mioh time or labor for studying
varions wildlife oonditions.dy the refuge personnel,

On the lLower Souris Refuge, ¥r, Ce J, Henry, refuge manager,
hias beon privileged to have several fine field men werking om his refuge.
As & result of Benry's own fleld work and of the splendid manner in which
he took advantage of the field work that others had done on this refuge,

it is possidle %o help ocut and apply sthie biologieal work o other refuges.

Cover Type Mapping: In the winter and spring of 1937, a
determined effort was made at the Vashington Office to present an

affective system of mapping %0 aid in preserving a record of the original
plant ecolegy and show the desirabdility of differeat types of cover

from the standpeimt of wildlife use,
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Cover type mapping was started on the Lower Scuris Refuge ‘\i Q
r\‘f \
by Mr, Yemson, Student biologlst, and lager carried on by %, Harmend, :‘gy
blolagical aid., On the basis of the mapping done on this refuge, a §v ol » )
O 2 <
standardised system of cover mapping was outlined that eonld be used on . \ L |
North Dakota refuges and Mediocine Lake Refuge, Montane, ; : %
Daring last f£all mapping was started with the Junior Assistant 3 'R
P
to Technician on the Upper Souris, Des lacs and Arrowwood Pefuges, It S ’? ‘o
w4
appsared that everything was set for having a flying start the next spring.) \:i
w«-  ao 'v'
As 18 prodably known this was not the case on any of the rofugm.__ﬂ_ﬂ_i_.ggg_ C\ ’»} ‘Ei a
6 g WY
ig.goﬂuory stafrf of Q‘ng,g_aggg__wore cut. 11: was ooniaide’rg,,,m_ggum \d.\ ! \Yj
. il ¢ RY
to use Junior issistant %o Technicians in & supervisory capasity. 4s & | 3 \Q‘K" 8

oonsequence not mioh time has been spent on mapping, Bfforts %o use CCC

w
/ '
g S8

! " -
sl

enrollees has not been swooessful with the exception of Mr. V. C, Kredmdack, (

enrolles, Company 797, Des Iaos Refuge. Kredsbaok has proven himself o be

A

C

~

a well gualified mapper. Attempts to get student Diologists have reszlted
in the appointment of Mr, Stotler as student diologist on the Des lacs
Refuge, He is doing cover type mapping and progressing nloely. No other
student bioclogists have bYeen appointed in this district as yet.

Progress made on oover type mapping follows:

Arrowwood 9
Lower Souris 26
Upper Souris 10
Des Leaos 12

During April and May the desirability of having & systematic
basio Imowledge on bdird, animal, and plant life was discussed with



different refuge mansgers, Ais a result of these discussions a proposed
program on the prepsration of cheok lists wes drswn up, The importance
of tabulating these field observations in the form of a systematic cheok
1ist 18 self explanatory. Cheek lists would furnish dasie knowledge help-
ful in formulating bPlologioal policy on the refuges. Purthermore, it was
hoped that the tabulasting of sush information exchanged betweaon refuges
would oollectivoly aid in 'bu.nding np 'Y bottur undaraundlng or wnd Lifo

oonditions on the refuges. The building up uf check 1ists would farnigh \
gystematic prountsuon of wild 1ife data roquntod in the mamorand*m
on Pma iva .ll- s. So far no attenxpt has boen \

mads to do this work wtth refuge managers since & r-qnut hu been made

. m——— -t .M
- T - i — 3 T e

that thase plml for mking out check licts bo withhold.

e o
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Attonpts have besn made t0 have csnsus on

or sbout the 25°D of eush month and to some extent at other times too,
Suoh fisld dats tends to furnish desired information on the productiviy

of the refuges. Deocsmas of the luxuriant growth of marsh vegetation,

eonsi# work has been oconfined to estimates, R‘éoo“m ostimnter on

waterfowl census followst

Arrowwood 2,200

Lower Souris 27,000( 0 ver)
Upper 3ouris 28,000

Des lLaos 10,000
Logtwood 2,000
Hedicine lLake 22, 780

These estimates are for duoks, coots, and grebes on Jes lacs
and Lostwood refuges and for ducks and ocote on the other refuges.
Por the more specific details on census see the reports of individusl

refuge mANAgers.

,_/j




Heptine Studigs: At Lower Souris Refuge, Mr, E.R, Zalmbach's
intensive nesting studies will furnish desliradle information on
prodnosivity of broeding ducks and also necessory information on
peedators, nasting soncentraiions, and nesting oover that will be
valuadlo for other refrgos, Refuge personnel have becn carrying aon
néating studies 0 & limited extent on other refuges.

ird Barding: Bird danding has decn done to & certain extent

on all refuges., Oonsiderable danding has been done at the Des Lmos and
Tower Soiris Befuges,

During the past winter an effort has been made

to gather all information relative to the Botulistie outbreak on the
Mop laos Refuge with reference %o Yryling to ﬂmro. out some msans of
ocontrol, Various moans of control were discussed. A proposed im-
poanding of water in conlees for the purpose of flushing was suggesied.
ifter having further confersnce with lir, Mo BPride and Mr, RXalmbash

it apneared that such a plan would not be feaseablo, Rxootly how €0
yn UPPe Des Laes LaNe

handle the botuliss problem remains a problem.

f

G

\i"
Further field observation and study tends to show that Botulism j
can b& & serious problem in resently flooded areas whers there is a drop \{

l
P

in water level pertieularly durdhg July and Auguss, It also appears
qiite cbvions that if thero 1' [ hmu-iant grmh of warsh and aguatic

T A s A S s P — T S TR N N TSR A Q
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These tentative sonalusions are Mud on oonditions of pondsites of the {

————

plznts, Botulism mthwsﬁm wul not eoour or will not be so soricus.
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e
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Des Tacs, Upper Sourls, and Hedliolne Lake refuges.

A better undorstanding of how marsh and aquatioc plants




night offect the causitive organisam can de had by knowing certain

signifioant facts, The bacteria Clostridium dotulimum, tvve C,

secretes a virulent toxin that kills ducks when sufficiontly concentrated,
Ideal conditions for rapld toxin concentration oocurs between 62.4° ¥, -+,

to 98° ¥, This dacteria {a an mrobo azd oonsequently ean not exist

S ——————————— B

in tlm presence of free oxygen. un tho other hmd uwﬂo ohlorqmu ‘ "

I p— - ST TN 2 et s e T e %

tmu'ing planta _produocs free oxygen by their photoaynthaﬂo _processes N

A TSP TIE T i I

and oonnquontly appear to ceuse a non- desiradle onﬁrmni for

——r=

morobio 111'.. fn other words the presence of grcen aquatic plants -

—

tends to purify the water so that a serions Dotulistie condition will not

develope. ’\ ¢

/ \
Marah vegetation such as rush and smartweed aluo tond to pluy " i 5

an important pu-t since they oovor mrgiml md fhta and pr.nnt reilot!

watey due to wave ution. hrthnmro. mlh pln.nts would -hndo water

£ilmed md rlatl and shauow water areas and thus tend to prevent-high e

temperatures so desired for seoretion of toxin.

The algaes tend to produce an oxygenated condition 1like the
macroscopic plants, bt unfortunately mch of the algaes Decome senile
and later Pegin to decay during the heat of the summer and thus directly
or indirectly appear to form snitable media for ¥he Botulism organism.
It 1# possible that the above has happened on the refuges, partioularly in
the ''pper Des Lace lake, It appears safe to conolude that more intonsive
marsh and aguatic planting will do mioh to correct unfavorable botullstic
eonditions.




Upland  _Birds; Observations on upland game dirds
semm $0 indioate that they are doing very niecely. FKative game
birds, the sharptaill grouse and the prairie chioken, in partioular
are inoyeasing. The bdirds came tlireush the winter very well bdecause
of mild weather and ample natmeal fesd, Mr. M. dbiclegist at

the Lower Seuris Refuge, made an interesting studyy of npland game dirds,
Conclusions from his studiss are very vwortlwhile and should furnish valuadble

information for personnsl on other refyges.

Besults of predator control on the various

refuges 1s shown on the following ohert.

Arrowwood |' Lower Scuris ! Upper Souris! Des Lacs! Lostwood'! Uedisine
lm.i--i—m—*——— - __m_ -

Befuge
w - : - s
A —

L3 )
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Refuge Developoment

Projeots on refuge developement heve been s$nudied on all
refuges and where necessayy have been drewn up after field trips and
conferonces with refuge managers,

) w: Biologisal aspeots of struotural

improvements were ehecked over, No amendments or changes seemsd

necessary for the Arowwood, lLower Soaris, and Medleine m_nfugu.
Detailed reports were prepared explaining the desiradility of having
soules dams and ditohes in pondsites for oreating islands on the

Upper Souris and Des lacs refuges. Similar reports on the duilding

of dams mc’\."nilding up of low water islands on the Lostwood Refuge

were prepared, ¥o date the following work has bdoen done on these
projects, Ditching in pondeite #1 has been started at Upper Sourie
Refuge and partly completed. On the Des Lecs Refuge projects for duilding
three coulee dams have been approved ani started., Moj sots on
building ooulee dams on Upper Souris Refage, ditching at Des lacs Refnge,

and raising low water islands on Lostwood Refuge were not approved,

On the Upper Souris Hsfuge a hadbitat

improvement progranm was oarried out. During the winter fish shelters,
fish spawning rafts, upland dird lean-to-shelters, upland bdird brush
shelters, and rail fenoces woere Puilt, Iarge islands were improved by
gravelings On the Des Iaos Refuge the construoction of upland game

bird shelters was completed,

The farming program for refures in North Daxota
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Yarming Prograa
|Aprowwood ' Lower Souris * Upper Souris® Des unq!\ Lostwood ' Medieine
155‘ At SBofuge . FBefuge | Tefuge | Ioke “
heat o ) Good
D I% % 1804 1004 1%&"—4
Barley | good Good_ G000 —So0d Good |
TA J
Fall Rye Good
8 A 154
Sood | Good
s 104
0 g00d
- 24
deod,
354 884 804 1604
dood Good ~ood i
i Sg0d
Soy 9.5 A
Buakwheat Good
Share Crops : 13004 40A 1004 —BTEA

worked up with refuge psrsonnel and sarried out to some extent, The large
and extensive irees and shrud program as outlined dy the Washington office
proved to be aéorrmpondingly large task in the field., Tree and shrud
planting for refuges in Jorth Dakote and Medicine lLake, lontana, is shown
on the following ohart.,




Tree and Shrud Planting
Arrowwood? Lower Souris' Upper Souris® Des

mm'-'- 812 1967 ! !
Teaibersy 2,000 ' !
Ameriosz | 2,000 | 290 42
@tm ! 140 8,549
% ™ 3 75 78
5% ~1,658 5,000 | 8,000 8,000
100 A e
100 29 .
775 1;22 l 000 o0
%00 | 2,000 | 3,000 3,500
"
£50 387 500 500
200 2,000
167 37 98T
B S ~15,000
1,500 |
/ 2




= Mapgh and Aewatio Plantiing: Little need be added about the

importance of marsh and aquatie planting for food and oover, However,
the Heocossity of hurrying and guiding Nature in getting marsh and
aqiatio plants growing in pondsites is of vital importance in order
to have healthy habitats for waterfowl. Though most of the marsh
plantings have been complated, the aquatis stem planting has bdeen neglected
on several of the refuges beosuse CCC camps were leaving orsupposed %o be
leaving,
#arsh and Aquatic Planting on North Dakote Befuges and Medioine lake

Arrowrood? Lower Souris? ﬂUpper Sourist® [Des lacs® Lostwood s' ¥odiocine
Pondweed* Stom \ 50 1b. meel
Cord grass 12 truok i

(Spartima loads of |

Wild Riod 1001b. 400 to ~ | 8 sacks 3 handfuls
(Zizania | Seed 500 1bs. Seed Seed

agaatioa) No Sucoesq Seed y Fair Sueoeadf Good Success

Wild u11Yet\5001b, 1000 1b. f $00 1b,
(Zohinochlos | Jeed Seed Seed
Hardster 41 Sraok | 40 Struok 2000
Bulrakh loads loads Plants
{ Soirpus Rootstocks | Emnka v

Prairie ' RET ; 4000 1bs, 500 1bs.
Dulyush Tubers ' Seed
{Seirpus

Swemp Smart- /‘ioo Tbs. Seed
veo ,P@Iygon*im 5000 Plants

¢ Mostly P. pectinatus

Hespeotfully submitted,
July SC, 1938

John H, Steenis
Ass't. Refuge Mansger
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Introdustion

Mach of the work done during this quarter has already been
discussed in the monthly narrative report for May and in the anmual
narrative report. Just the phases of the work which have received
most attention since the anmal report was sent in are mentioned

in this report,

Cover Type Mapping

The progress made on cover type mapping was explained in
the anmual report. The Des Lacs Refuge is the only area where
cover mapping is being carried on at the present time,

During July, Mr. Donald Stotler, Cornell College, Iowa, was
asgigned to the Des Lacs Refuge as a student biologist. Considerable
time was spent in the field acquainting Mr. Stotler with the cover
type mapping. Bre has been spending two to three days a week on
mapping. Mr, V.C. Kedsback, enrollee, CO, 797 has been helping in
this work,

Plant collecting has been correlated with mapping and will

help to give a better understanding of the vegetative cover types.

Census, Bird Banding, and Nesting Studies
The nature of work done on the North Dakota refuges on

census, bird banding, and nesting studies are mentioned in the

anmal report,




Botulism

During the month of July there occurred outbreaks of botulism
on the Upper Souris, Des Lacs, and Medicine Lake refuges.

In these affected areas, dead birds have been buried and
sick birds treated with water and banded.

Careful field observations have been made for comparing botulism
on refuges in North Dakota and Medicine “ake, Montana., From these
studies certain conditions that seemed favora¥%ble for botulism and
other conditions that seemed unfavoralbe for botulism have been
observed, Comparison of these studies with studies made in the past
seasons on these refuges, tend to éhow certain facts in regard to
possible means of control,

Botulism on Des lLacs Refuge--Upper DBs Lacs Lake:

Upper Des Lacs Lake has been bothered with botulism to a
limited extent this year, A sample of the plankton found in this
lake was sent to Prof, C. Juday, of the Wisconsin ﬁaxural History
Survey. He stated the "plankton sample has a great variety of forms
in it, chiefly , Pediasstrum, Scenedesmuis, Chroococcus cells apparently
Oscillatoria filaments, Oocystis, etc. Most of the organisms appear
to be greens and diatoms." Juday also gtated that it appears feasable
that these plankton upon becoming senile and decaying will deplete
the oxygen in the water and furnish suitabi%pedia for the Clostridium
botulinum organism,

However, if this plankton remained active through the hot
weather period it would probably tend to oxidize the water and not

causda favorable botulistic condition. This has been shown in the

!




upper reaches of the UYpper Des Lacs Lake where no botulism has been
found and the plankton apparently remains active during the hot summer
months. Thus plankton appears to work two ways in regard to botulstic ?
conditionse.

In infected areas treatment of the lake with copper sulphate
for the purpose of destroying plankton might be a worthy experiment,
Lakes have been treated on a commercial scale with copper sulphake
in order to prevent blue greens and other algaes from becoming obnoxious.

Mr. Kalmback once suggested that this treatment might be a worthwhile

experiment,

Ag previoully stated attempts to introduce marsh and agmeatic
pl ants have not been successful on this upper lake,

The outbreak of botulism on this lake has been small this
year because the lake is nearly dry.

Botulism in pondsites on the Des “acs Refuge: The extensive
marsh planting particularly of bulrushes has been very effective in
preventing roiled water conditions and consequently waterblants were
able to grow and spread rapidly. Here botulism has been dropping off
during the past three years, Only a few dead birds were found in these
pondsites during the outbreak this sesson. It appears that marsh and
aquatic vegetation offer a balanced biological condition not suitable
for botulism. Possibly marsh vegetation, shading water filmed mud
flats and shallow water areas, might help prevent the high temperatures

suitable for a botulism environment. It also seems probable that the




oxygenation of water due to photosynthesis of plants is an aid in
preventing an anaerobic condition necessary for botulism.

Farther flooding of pondsites #3,6,and 8, is contemplated
if there is sufficient water next spring. <t might be advisable to
burn over and plow these areas this fall in order to prevent an
accumlation of organic matter which might furnish suitable media
for botulism.

Another possible control method for some of the pondsites on
the ves Lacs Refuge would be to impound sufficient water in the
middle ves Lacs Lake so that a constant water level can be held in
pondsites #2, 5, and 6, ‘the significance of a constant water level
hags been shown on the pondsites of Upper Souris Refuge.,

_Botulism on Upper Souris Refuge-~Lake Darling: Fluctuating
water levels and lack of vegetation appear to have resulted in a
suitable environment for botulism in front of the dam in Lake Darling.
Here it is certain that sourcesFor botulism are in the immediate
vicintty of the dam, because birds in the molt that were unable to
fly have been picked up stricken with botulism. On the upper reaches
of Lake Darling that are covered in part or wholly with swamp smart-

weed(Polygonim mihlenbergii) there has been no trace of botulism,
Here again the importance of plant vegetation has shown itself.

Botulism in pondsites--Upper Souris Refuge: It is quite possible
that extensive beds of swamp smartweed have played a vital part in

preventing botulism in the recently flooded pondsite #41 which is

gubjected to fluctuating water levels.

The lower pondsites on Upper Souris Refuge which have a constant

o




water level and a correspondingly luxuriant plant growth have not
been infected.,

Botulism on Medicine Jiake Refuge: A g?bre outbreak of botulism
on the Medicine Lake Refuge has occurred particularly on the newly
flooded areas where the water level has dropped. About 15,600 birds
have died this season. There 1s a lack of marsh and aquatic vegetation
on much of the Medicine Lake Refuge. In view of the fact that the
presence of marsh and aquetic plants appear Bo have played an
important part in controlling botulism on Des ?acs and Ypper Souris
refuges, it seems advisable to carry on extensive planting of such
plants on this area,

- On the Homestead unit, & constant water level held during the

hot summer months shounld be effective im controlling botulism,

Refuge Developement
Various phases of refuse developement carried on during this

quarter were discussed in the anmial report.

PR

Agsistant Refuge Manager
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HARRATIVE REPOKT OF ACTIVITIES
MAY, 1938

Cover Type Mapping: In the winter and spring of 1937, a
determined effort was made at the Washington Office to present an
effective system of mapping to preserve & record of the original plant
ecology and show the desirability of different types of cover from the
standpoint of wildlife use.

At the Lower Souris Refuge, Mr. Jenson and Mr, Hammond were
the only men to do cover type mapping during the summer,

On my return from Alaska, Mr, Salyer's letter of September
30, 1937 to Mv, ,Mamibék, with reference to my status, explained that
I "will also confer with refuge managers and direct them in connec-
tion with the type mapping surveys of the respective areas"”.

In Mr, Maurek's letter to me of October 3, 1937, he stressed
the importance of properly training men for this job and suggested
that the Junior Agsistant to Technician should be used. IMr, Maurek
algso stated, "The work cannot be carried on to advantage after the
snow, but I feel if work and training are started this fall it will
enable you to start off in good order next spring."

Accordingly the cover type mapping at Lower Souris was
thoroughly studied and checked over and a standardized system of
mapping was effected that could be used in refuges of this distriect.

Junior Assistants to Technicien in CCC Camp at Upper Souris,
Desg Tecs, and Arrowood Refuges were carefully trained for doing cov-
er type mapping and setisfactory progress was being made, It appear-
ed that everything was set for having a flying start this spring,.

Ag is probebly known this was not the case on any of the
refuges. Since supervisory staff of the CCC Camp is being cut it
has been considered necessary to use Junior Assistant to Technician
in a supervisory cepacity. As & consequence not much time has been
gpent on mepping. In fact at the present time no cover type mapping
is being done on any of the refuges in this district. PFurther, I
have been orally informed that Junior Assistants to Technicians will
be dropped from the CCC staff on July lst.

An attempt to get the Junior Assistant to Technician trans-
ferred from the Arrowood Refuge CCC Camp that was about to be brok-
en up to the CCC Camp at Medicine Lake was of no avail., Thidwas
%o be regretted since the use of aerial survey maps made in that
part of Montana that included Medicine Lake Refuge would have made
it possible to have very accurate precise cover maps that would cer-
tainly be a very valuable pg&ce of work,

Attempts to get CCC student biologists for mapping appeared
to be unsuccessful because such men are not carried under the CCC,

Efforts to use CCC enrollees are not succegsful unless they
are working with a well qualified mapper,

P
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Mr, Maurek's Circular letter of April 26, 1938, explaining
that a student biologist position would be paid $40 per month as
accepted under Civil Service regulations and wounld be given Secre-
tary appointment etc.,, was not sent to me, I have just recently been
informed as to the nature of this letter by other refuge managers,

I regret that I did not know about this before, becsuse it is probably
too late to find a student biologist at this time, However, inquiries
are being sent to Mr, A, Leopold and others,

In view of these conditions it does not seem advisable to
contimue mapping unless necessary arrangements can be made to have
suitable personnel on the refuges other than the Lower Souris Refuge,
where Mr, Hammond can contimue mapping after he is done with his
nesting studies,

However, it is hoped some kind of an arrangement can be made
so that mapping projects can be continued,

If so desired I will correct and continue field mapping of
unfinished units and copy field maps on tracing cloth so that black
line prints can be made of them., This will take considerable time
because it will have to be sandwiched in with the other work.

Tree and Shrub Planting: Upon further checking on the tree
and shrub planting on different refuges it was evident that the large
quantity of planting stock that was sent to the refuges late in the
season was planted hastily and many cases were not properly sodded
back., On such refuges it appecrad to be a choice ofeeither planting
part of the planting stock properly and throwing the rest away or
planting all of it hlurriedly.

These observations further show the advantage of transferring
planting stock in the fall and heeling them in at the refuges where
they will be planted the next sgpring.

Growth of Margh and Aguatic Plante:. Upper Souris Refuge:
From time To time observahions-have. been made on mersh and aguatic
plants in the lower pondsite of Upper Souris Refuge.

Herd stem bulrush (Scirpus acutus) planted in 1936, 37, and
38 are doing very well, Theywill furnish rmch desired nesting
habitat for diving ducks and are gpreading over bare mud flats,
Another attempt has been made to introduce wild rice (Zizanias a-
quatica) this year. At present it appears that we have a nice bed
started. Leaf blades of rice are already floating on the water,
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Upon walkldg over the marsh areas, the dense growth pondweed
(Potamogeton sppy) was a pleasant surprise. P, foliosus“@as very
abandent. Bere and there in the dense beds of 2o foliosug“Were some
2. pectinatus¥y P, Eerfollatu§: Myrio 1lum 8 icatum Zannichellia
palustrus7and Ceratopggllum demersum P, nectinatus:;g, perfoliatus
Zennichellia palustrusvwere particularly common in shallow water

along marginal to the old river bank.

Of the duck potatoes (Sagitiaria Spf) S. latifolia, S,hetero- gt
piylla, S. cuinata, and S. patan (7)wer2-wme common. //

Judging from previous observations made since 1935, it is
probable that the much desired sago pondweed (Botamozeton pectinatus)
will gradually replace the leafy pondweed (P, foliosus). HRurther-
more the presence of coontail (Ceratophyllum demersum) will probably
never become abundant enough to choke out other more desirable aguatic
vegetation. In fact, judging from observations of sloughs along the
river in 1935, the reverse is liable to result,

Check Lists: Iast month a progrem was proposed to standard-
ize field observations of refuge personnel by having check lists
started on the refuges., So far nothing has been heard about this
proposged project,

Censug: The following census program was lined up.

411 refuge managers in our distriet have or are planning
to carry out some form of census work, consequently these
statements should not be considered a project for cansus work
but rather®n aid for those doing census work and for cor-
relating it with similar census work done on other refuges
in the district,

Since census work will furnish much desired information
on the productivity of our refuges, accuracy is necessary.
If there is doubt about the specie of duck because they are
to far away or for some other reason, it will be mch more
accurate to tally such observations as ducks rather than to
guess,

During the past years, two or more census have been made
a month on most of the refuges, Since birds are liable to
fly between refuges, (particularly Lower Souris, Upper Souris,
Des Lacs, and Lostwood refuges) it appears desirable to have
waterfowl census on definite dates, The tenth and twenty-
fifth of each month are chosen dates for census., If these
dates happen to be on Saturday, census work should be done
on Friday, and if these dates happen to be on Sunday, cen-
sus work should be done on the following Monday., In this
menner we will be able to use CCC labor in census work,

After our first attémpt at census or rather estimate on census,
the following ammendment was added.
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(Waterfowl Census cont,)

Ammendment to proposed waterfowl census: During the past
two weeks refuge managers have been contacted as to the feasability

of doing census work on the 10th and 25th of each month a&s previous-
ly planned in memom of May 13, 1938.

We are very fortunate to have Mr. E. R, Kalgbach, Senior
Biologist of the Research Division in our district at Lower Souris
Refuge., As a result of Xalmbach's work, with lir, Henry, and Mr.
Hammond on census it was agreed upon that census or estimate on
census once a month would be sufficient.

In view of these facts it appears desirable to have census or
attempted €stimate on census work°the 25th of each month. However,
a mich more compdete picture can be had if it is feasable to have
census the 10th and 25th as previously planned,

As a result of his previous nesting studies, Kalmbach suggests
that we should be extremely conservative on our estimates on females
and duck broods when a large number of males have been tabulated.

He sites examples where large numbers of males have been observed
and yet surprisingly small mumbers of nests and female birds could
be found in the immediate vicinity after it had been carefully
field checked.,

Botulism: All availeable knowledge on previous botulism
outbreaks At Des Lacs Refuge have been sent in., Ilore studies
will be carried on at this refuge becaunse et—tho—present the Upper
Des Tacs lake has been proving itself to be a death trap.

Three or four redheads died at Medicine Lake Refuge, probebly
foom Botulism. If this is the case it appears that the virulent
effect of the toxin was not altered during the winter and it was
8till in sufficient concentration in the bottom bo be harmful.

It was thought that lead poisoning might have caused these
birds to die, but no lead shot or remainseof shot could be found
in the crop or in other parts of the intestinal track.

John H, Steenis
Assistant Refuge Manager
June 18, 1938 o
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NARRAT IVE REPORT OF
ACTIVITIES
APRIL, 1938

Tree and Shrub Planting: Most of the month of April was spent
on helping out and checking on tree and shrub planting projects. At
Upper Souris, Des ILacs, Lostwood refuges, time was spent on checking
and seeing to it that planting stock was cared for, properly planted,
and desirable locations chodsen.

These tree and shrub planting projects definitely showed that
if the digging, loading, and transferring could have been handled dur-
ing some other season, it would be a great help, Spring is one of
the busiest times of the year on a refuge. There is the farmins
mersh and aquatic programs, patrol roads to be reconditioned after
spring run-off, and other projects being started. On refuges having
mirseries like Lower Souris, it is particularly difficult to do mch
planting when labor is spent onddigging up nursery stock and prepare-
ing it for shipment.

Naturally anything to lesson the concentration of work during
gpring would be a big help. In view of the fact that it is a common
practice to heal stock in, in the fall, and in many cases to trans-
fer and then heal in stock, why would it not be a wvery worth while
procedure to transfer and heal in stock in the fall of the year rath-
er than in the spring. The Great Plains Experiment Station of the
Torest Service at Mandan, North Dakota, The Bottineam School of
Forestry, North Dakota, and other commercial mirseries in the Dakotas
are known to follow this practice,

Cover Type Mappinz: As mentioned in the last narrative, not
mich progress has been made on cover type mapping, However, Assis-
tant of technician has been secured for mapping at the Des Lacs
Refuge,

Lliarsh and Aquatic Planting: For the most part projects on
marsh and aguatic planting will be done in May, June and July.
Though projects on marsh and aquatic planting for the refuges were
gent in some time ago they have not been returned, Judging from a
recent conference with Mr. Gillett, it appears that the proposed
projects arecat the Washington Office, However, CCC projects cover-
ing marsh and aquatic planting have been approved and on that basis,
cord grass, hardstem bulrush, and wild rice is being planted at Upper
Souris Refuge, All the wild rice is planted.

At the Des Lacs Refuge, cord grass, hardstem bulrush, and
prairie bulrush is being planted, Cordgrass and hardstem bulrush
are of particular significance for preventing erosion on dams,
Careful field check is being made on this marsh planting,
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Tree Thinnine., Lower Souris Refuge: At the Lower Souris Refuge
there had been some cutting of timber which had caused a misunderstand-
ing., The main idea was to thin out dense stands so as to improve the
existing tree growth and at the same time allow enough light to filt-
er through so that desirable understory for wildlife could assert it-
self, Some of the timber that was removed could be used for fence
posts, This particular problem wassgone over in detail in the field
with Mr, Henry, Refuge Manager.

Fish Stockine, Souris Refuges: The following is a proposed
fish planting program for the Souris refuges,

PROPOSED FISH PLANTING PROGRAM
FOR UPPER &ND LOWER SOURIS REFUGES

On the Upper and Lower Souris Refuges there is a project, that
of fish stocking, that needs immediate consideration.

Environment
Depth and Oxygen Supply: In the upper pondsite of Lower Souris

Refuge and in all pondsites of Upper Souris Refuge, including the reser-
voir Iake Darling, there is over 15 feet of water.

It appears that there is sufficient depth in these bodies of
weter to insure enough oxygen content over and above that necessary
for decay and respiratory processés of aquatic life sotthat fish will
not dde from lack of oxygen during the winter freeze over., (These con-
clusions are based on lake studies made by the writer while with the
Wisconsin Land Inventory 1930-1935 and on the more intensive and precise
studies of professors E. A, Birge, C, Juday and associates of the Limno-
logical Laboratory of the Wisconsin Geological and Natural History Sur-

veye)

Salt Conceptratjon of Water: Some idea of the salt concentration
can be had from the bound or fixed COz tests,
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Fixed CO, Analysis

Location Date of Date of Parts per million
: collection tests of fixed CO2

Upper Souris Refuce

Mouse River at McKinney 12-17-37 1-11-38 135.5
(Pond #41)

Iake Darling 12-6-37 1-11-38 165,0

Unit #96 12-6-37 1-11-38 225,5

W S is R

Mouse River at Dam #1 1-6-38 1-11-38 177.5
Mouse River ARea #332 12-7=-37 1-11-38 182,5
Mouse River Area #341 12-7-37 1-11-38 235,0
Headquarter's Bay Area #326 12-8-37  1-11-38 307.0

(Since fixed CO, 1s constant, tests were not made immediately)

Food Supply: Field observations of 1935, 1936, and 1937 dy the
personnel employed on this refuge and by the writer certainly shows that
there is an ample supply of forage fish, or minnows necesgary as food for
game fish, Fresh water shrimp and particularly large numbers of aguatic
insects have also beencobserved in these waters,

0f the marsh and aguatic plants that have a direct and indireét
bearing on fish life, beds of leafy pondweed (Potamogeton foliosug) and
swamp smartweed (Polygonum mihlenbergii) are worthy of special note,
Other pondweeds in this area are sago pondweed ( zeto
and redhead grass (P. richardsonii).

A Fi G : It is to be regretted that
very little work has been done on field studies dealing with the growth
of fish in reference to there age, Recently a 16 pound northern pike
(Bsox lucius) was caught by locals just north of the refuge. Scale
gtudies show that this fish was 7 years old. Upon further checking on
old notes it appears that this is an excellent growth for this fish and
tends to indicate that food conditions for game fish are very good., It
ig also interesting to note that this fish must have devoured 260 to 270
pounds of food, mainly minnows, in order to reach the weight of 16 pounds.
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Pish Suitable for Planting

Before planting fish it is desirable to know whether wall-eyed
pike or large mouth bass, and other closely related pan fish, are de-
sired., It is necessary to make this choice because the pisesivorous feed-
ing habits of wall-eyed pike make them very undesirable in bass waters,
In the lake states many bass lakes are being, or have been, ruined by
the introduction of wall-eyed pike. Judging from the nature of the fish
improvement work being previously asked for by Mr. Salyer, it appears that
large mouth bass and related fish are desired,

In view of thege facts it is hoped that a shipment of large mouth
bass and pan fish such as blue gills, rock bass, and sunfish could be sent
to these refuges,

It is very probable that these fish can be secured from the Upper
Mississippi Waterfowl Refuge. At this refuge the Bureau of Biological
Survey and the Bureau of Fisheries are cooperating and fish (fingerling
size) probably can be acquired from thése refuges,

I was informed by the regional office that this proposed fish pro-
gram was not sent in because the Washington Office feared that asphyza-
tion of fish would occur during the winter on the Lower Souris Refuge.

On the Lower Souris Refuge the upper pondsites hase sufficient
depth (15 feet or wore). Judging from previous field work on fish, this
depth appears sufficient so that fish will not winter kill due to the
lack of oxygen. However, the lower pondsites of this refuge are too
shallow and asphyzation of fish is liable to occur during the winter,

However in the Upper Souris Refuge, this is not the case, Here
there ig necessary depth in all pondsites and there should be ample oxy-
gen in the water during the wititer for decomposition and respiration.

In view of these conditions it does appear desirable to plant fish
in the Upper Souris Refuge.

The report "Fish Planting of Souris Refuges" includes accumulative
data from which addefinite decision might be arrived at for planting fish
this season or in following seasons,

Nothing has been heard on this proposed fish stocking program.




Waterfowl Census: Because of the migration of waterfowl between
refuges particularly those refuges that are close together €like Lower
Souris, Upper Souris, Des Lacs, and Lostwood refuges) definite dates, the
10th and 25th of each month, are the days chosen for census.

This will prevent possible overlapping on tally because ducks have
already been noted to fly between refuges. Having census at definite
times will give some idea of how this dstest is producing as a unit,.

Check-Lists: A proposed program has recently been drawn up to
start making check-lists on Birds, Msmmals. and Zlsnts.

The importance of tabulating these field observations in the form
of systematic check~lists is self expldanatory, Check lists furnish a
basic knowledge necessary for formmlating biological policy and for fig-
uring on the productive outflow of the refuges. From the standpoint of
future tatensRpe field work, knowledge of this type is of basic impovtance,

This work on check-lists cannot be completed at once. In fact it
will take several years, A start has already been made in this direction
on all refuges, <The starting of check-lists will standardize and systema-
tize these observations. Excellent work has been done along this line by
¥Mr, Henry who has been fortunate in having more biological aid than other
refuge managers,

The making of these check-lists should not be considered a work
project, These correlations can be done by biological personnel of ref-
uges while patrolling or doing other field work, _ _ _ _ _ _ . _ - -

E \CF}'O_PQ‘IGJ_ fo';\:: e ?ﬁe—mhﬂ‘;s A -E-C K_ ~S ’s_
Though the bulk oS oér Time anﬁ effort has been spent on admin-

istration and on projects dealing with refuge development, we have all
been contimually observing different species of birdy mammal, plant,
and other forms of life,

It is very desirable that these observations are tabulatéd in
a gtandardized form, the species being listed in order as found on accept-
ed check lists or manuals on birds, mammals, and plants,

These check-lists will naturally be rather incomplete but never-
theless a desirable start can be made and eventually we should have a
fairly complete knowledge on species of plant, and fauna of the refuges
and the immedéate vicinity.

Though it would be convenient to have study skins and specimens
of all species shown on the check list ‘it will be impossible to have them,
However, in the case of plants, it will be advantageous to have collections
of all plants shown on lists, Complete information is given on making plants
specimens, If information on miking bird and mammel skins 1s desired, it
will be given and demonstrated when I visit your refuge.
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Birds

The A, O, U, @heck-~list of North “merican Birds, 4th edition is
commonly accepted by the American ornothologists as having the correct
systematic arrangement on nomenclature on birds., Bird books which are
in accord with the A, O, U. Check-List, 4th edition are: Birds of Caqg
ada by Taverner, Birds of Minnesota by Roberts, A Field Guide of the
Birds by Peterson, and several others, 4ll of us have one or more of
these books,

Birds of America published by Garden City Publishing Company does

not follow the systematic arrangement on nomendlature as given in the
A, 0.,U, Check-List 4th edition and consequently should not be used as a

standard for listing birds,

Mr. Henry of the Lower Souris Refuge, who has been alert as to
the value of having collective information on bird, mammal, and plant
gpecies, suggests the following outline for check-lists on birds,

(See Proposed Outline)

Great care should be taken to have absolute accuracy in making
these tabulations. If there is doubt, information should be shown by
(?) or not at all,

The specie’can be named for most birds but it will be rather
precarious to namessubspecie®unless specimens of birds have been sent to
some well known authority and definitely varified,

Though the collecting of specimens is not permitted on refuges,
ailing, dead, or obnoxuous birds found on refuges and birds in the vie-
inity of the refuges have been put up as study skins. This has already
been done on some of the refuges in this district and should be encour-
aged on other refuges., Study skins serve as definite proof as to the
locality in which certain species are found.

Mammals

A desirable field book for mammals is Field Book of North Ameri-
can Mammals by Anthony. Most of us have a copy of this book. The bulle-
tin A Biological Survey of North Dakota by Vernon Bailey gives valuable

and}rather complete information on fauna of North Dakota.

Here, 28 in birds, the putting up of study skins should be en-
couraged., However collecting is not permitted on refuges, but predators
and rodents can be put up as stpdy skins,

Included is a convenient form to use for meking check lists on
mammals.,




Bird ChecK Lyist for_ ___Refuge
Specie Bird List for| Sta- NestjNest Nest-Nest—iIest-h\Test-
Specimeni|Relative| tus| ed | ed ed |ed ed  |ed
Collected |Abundance 1935 1936 11937 (1938 1939 {1940
Common & Shown Showr
Scientific by by
Name Number Iet-
ter
o= ~ i 1 -
Pied-billed Grebe none 3 X
Podilymbus podiceps (L.) L
/'F‘V%'Tjr'ém
2-Abuhdant -Resident
3-Comnmon « R.-Summer Resident
4-Fairly Common W, R.-Winter Resident
5=Uncommon
6-Rare
7-Accidental




Memmal Check List for

Specie

Specimen
collected

Relative
Abundance

nefuge

Other Data

Common and
Scientific Name

b

=
[

—

Shown by Number

Norway rat
Rettus porvegzicus (Erxleben)

none

3
A

/_mﬁjm'j‘

2-Abundant
3-Common
4-Fairly Common
5-Uncormon
6-Rare
7=-Accidental




Plants

There ase several plant manuals that follow the systematic arrange-
ment on nomenclature. Most of us have one or more of them. They are
Gray's Mamal 7th ed., Flora of the Prairies and Plains by Rydberg, Flora
of North Dskota by Bergman, and others.

The vegetatige cover type mappoing projects afford an excellent
opportunity to make a good start on plant check list and plant collection.,
Enough material should be collected softhat a collection can be split
2 or 3 ways 1if necessary,

¥hen pressing plants dorsal and vental side of leaves should be
shown and also as mich of the floral characteristics as possible,

The following quotations from Spring Flora of Wisconsin by
Professor N, C. Fassett explains, "How to Bress Plants",

"The usual method of preserving flowering plants and ferns for
study is by pressing. The plant is laid in a single page of newspaper,
folded once, and dried under pressure, For this the botanist uses sheets
of heavy blotting paper (the "deadening felt" sold by most hardware stores
and lumber dealers is excellent) cut to 12 x 18 inches, One of these
blotters, usually termed "driers", is placed on a table, and on it the
open sheet of newspaper. The plant specimen is laid on one half of the
paper; the other half is folded over it, andbnother drier put on top.
Another plant in & newspaper follows, then other drier, etc. When all
the plants are put in press, a board, a lattice-work frame, or beaver-
board, is placed above and another below, and the whole is stzapped or
tied tightly or placedunder a heavy weight,

After an interval of from 6 to 24 hours the driers should be chang-
ed for fresh crisp ones, and the old damp driers baked in the sun or
artificial heat, After that a careful worker will change driers every
24 hours until the plants are stiff and dry. VWhen done they will usually
not feel cold to the touch, and will not droop limply when picked up.

The amateur will find several thicknesses of newspaper nearly
as satisfactory as the felt driers, These may be used folded in half,
and if they are laid down with the fold on the right-hand side, and the
single folded sheets holding the plants have the fold on the lefthand
side, there will be little danger of taking out plants by mistake when
the driers are changed,"

Such plant collections should have the following data: name,
locality, date, habitat, name of collection and collection number,
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Collections that are sent out for identification should be left
loose in newspapers and not glued and fastened on herbarium paper since
the plant specimens are more convenient for identification when loose,

If plant collections are put up as regular herbarium specimens
they should be glued on regular stiff white herbarium paper and held
more securely to the paper by strips of translpeent gummed paper or
trangparent pape.

The following method is most convenient for glueing plants to
herbarium paper. First cover a pliece of window glass or smooth tin with
a diluted glue sdlution, A small cheap paint brush is desirable for this
job, Then place plant specimen on glue, 1ift it up with a forceps and
dissecting needle and place on herbarium sheet, Next place a piece of
wax paper oYer specimen and then another herbarium sheet and repeat the
method for the next collection. (The wax paper keeps specimens from stick-
ing to one another and can be used again,) Herbarium specimens prepered
in this manner should be covered with a board or plant press and weighted
down. When specimens are dry they should be reeinforced with strips of
translucent gummed paper or like substance, Labels telling necessary
information on collection should be placed on the lower right-hand corner,

The following is a desirable form for making a plant check list,
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Plant Check-List for Refuge
Specie Specimen | Relative [Other Data
Collected] Abundance
Shown
by
Kamber
B X A ﬂ. P bi E
Cat-tail
LIypha latifolia L. X 4

1-Very Abuhdent

2-Abundant
3-Common
4-Fairly Common
5=Unconmmon
6-Rare
7-Accidental

John H) Steenis
Asgistant Refuge Manager
May 20, 1938




‘ UNITED STATES DEPARTMENT OF AGRICULTURE

BUREAU OF BIOLOGICAL SURVEY

ADDRESS REPLY TO REGION No. 9

S OFFICE OF REGIONAL DIRECTOR e

406 POST OFFICE BUILDING NORTH DAKOTA

Marsh & Aquatic OMAHA, NEBRASKA So:‘;:Rzgi:TA
Planting KANSAS

March 28, 1938

Chief, Bureau of Biological Survey
Washington, De Co.

Attention: Je Clark Salyer

Dear Sir:

There is enclosed a copy of a memorandum entitled "Preliminary
Notes on March and Aquatic Vegetation North Dakota" submitted by
i Mr, John H. Steenis. These notes were distributed to the various
| refuge managers.oy Mr. Steenis.

Apparently, Mr. Steenis has gone to considerable pain in compiling -
this information. Certain items in these notes are valuable for
information of the various refuge managers, for example, the planting
date for these various species.

Very truly yours,

Burnie Maurek, Regional Direator

w HE

Associate Refuge Manager

Enclosure
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PHELIMINARY NOTES OGN MARSH
AND AQUATIC VEGETATION
HURTH DAXDTA

During the past three years we have all been enguged in part,
in guiding and hurrying Nature in furnishing refuges with desirable
marsh and agquatic vegetation. Various methods of planting have been
used with varied success,

O0n the basis of the work done in our dlstrict and elsevwhers,

an attempt is being made to desoride some of 'cho moro desirable marsh
and aquatie plants with reforence to po8oies . vqr Lo}

tion 'an propagation of thoson!antl il’shmin a cmtrt at tha oon-
clusion of this report,

This acoumlative information given in this memo 1s not com=
plete, since this field is relatively new. Continued work on marsh
and aquatic vegetation will lead to other information which will
be of ¥alue to all of us in doing this work in the future,

Pondweeds
(Hejadacana)

Wa 0f the pondweeds found in thh district Sago pond-
weed (Potemometon neotinatus)., leafy pondweed (2. follogug), redhead
grass or clusping leafed pondweed (P perfoliatus ver. richepdsonii)
and wigeon grass (Buppjs maritima). are most important,

Since these plants havo similar sharasteristios they will
be discussed as a group.

alue: All these plants, particularly Sage pondweed and
redhead grass are well kmown dnok foods and little need be added
on this subject,

However, thaze is another point of particular significance
to consider. Field S¥servations tend to show that areas, where there
is large beds of aqu&tio plants, are not inflioted with western
duck sickness or botulism,

'&9 eauutivo organism for this malady is the bacteria
tid1 us  $ype C, which secretes the virulent fatal
texin that has nn.a duoks., This daoteria is an anserob@ and con~
sequently oan not exist in the presence of free oxygen. (n the other
hand aquatic chlorophyl bearing plants produce free axygen by their
phatnmthﬂe processess and oonsequently appear to oause & non-
desirable environment for anaerobic 1ife. In other words the pre-
sence of green aquatie plants yurify the water so that a serious
botulistie oondition will not develpp., These statements with ref-
erence to dbotulism and agquatic plants should be regarded as a sup-
position and not as fasts, since I do not know of any experimental
work done on this sudbject.




(Pondweeds, oontinued)

Envyi : izamenta: It is obvious that these plants
grow only Ln wuor. nenrtholus thoyzanpoar to be able to live over
in those plases that beoome dry during .iee fall. This is due to the
fast that sufficient nourishment is stored in the rootatoaks and tu-
bors.

These aquatis plants, partiounlarly wigecn grass and sago
pondweed oan grow in fairly drackish waters.

Aquatioc vegetation cannot thrive in badly roiled waters,
Anyone who has cbserved ox-bows of streams with a heavy growth of
water plant 1ife as compared to streams with out plant 1ife would
readily note this characteristic of aquatic gegetation. The sig-
nificence of these statements were further proven by a series of
experinental plot sktudies made in the Des lacs Refugs in 1936,

In view of these faats 1t is obvious that a hadly roiled
water condition must be corrected before doing aquatie planting,

Judging from field observations made on the Upper Souris and
Arrowwodd refuges it appears that a green seum or bloom due to
plankton and other algae are not so detrimental te the growth of
aquatic plants as rolled water,

wttetﬁantainl
(Alismansese)
Species: Of the Water Plantain Family, the Sagittar
partioularly duck potato (Sagittarjs latifolis) is of some -~1sni-

fieanoce.

Yalue: There has been a lot of talk praising this plant as
& duock food, TYor the most part, it has been over done. This 1is
prvobiabl,v dno to tho fast that the closely related dslta potato

gitta vérnhvlla) whish is of great value as & dnck food
the iouthorn -tatu. However, this plant like other marsh vege-
tation aids in vpreventing rolled waters when planted marginal to the
water,

\
e
o
ve

i 08 jrements This plant grows marginal to
the water and in tho water to a‘bout 10" in depth, It is not so
( im;ent-iw brackish water as other vegetation.

/[(x (e o c;\/ £F e
‘ ] Narsh Orassess

Of t)n naby d.ouira.b:lo ipociu of mrph graaseu,




Marsh Grasses
(Continued)

Wild Millet

Yalue: Wild millet has & £ point value for food and oover,
Both the grass sprouts and the seeds are desired by geese and ducks,
When planted marginal to the water it will aid in preventing the
water from bdbecoming mddy due to wave sotion.

R anta) nt Wild millet, an anmal, vre-
quires & satura.tod. to noar’ saturated eondition for germination and
initial growth, After that it aan stand varied conditions. The
seed is Imown to hold life even if 1t lays over for 2 years or more,
It will grow in fresff to fairly brackish water,

wild Rice

Yalue: Wild rice has often been acclaimed &s one of our
most valuable food asover plants for waterfowl.

r n s: Wild rice has definite require-
ments that mlt raceivo consideration if satisfactory results are
to be obtained,

(1) It will grow in fresh to slightly brackish water,

(2) 4n exchange of water through all or part of the season
is desired,

(3) Depth for planting is 6" %o 36", 12" to 24" bveing most
desirable,

(4) Bottom soil having a layer or eovering of partly droken
down dead vegetation is desirable for sowing rice seed,
For example, wild rice very readily reseeds itself in its
partly decayed stfaw. In 1938 on ths Des Laocs Befuge a
good oatch was made in a flooded field that was covered
with remains of RBussian Thistle, At Lower Souris Befuge
wild rice planted in locations marginal to heavy vegeta-
tion where plant remains tended to form cover on the bot-
/ tom, was successfuli

This partiouler requirement for wild rice appears
necessary so that this bristled awened seed will be able
to work its woy down so that it will not be so recdily
found by waterfowl. Soms believe that a buried sondition
8 nocossary for & proper germination of the seed,
(5) One of the most important snd least econsidered environ-

montal requirement of wild rice is thet of a comstant

water laevel, It wiss' known to stund a slow drop in water
level dut has again and again proven that it will not live

' where there are sudden changes in water level even of 5

or 6 inches, This fact was browit cut at the Lower Souris

Refuge during 1937 end is an o0ld story in the extensive

rice beds of the Great Lukes States,

o) "g
Al
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Wild Rice
(Contimed)

n view of thasg facts 1% 1p =bsolutely spgentlzl %o
have & contrqlled constant water loval during the growin
season if satigfactery results from plantingwwild rice
deaived, A

Cord Grass

Yolue: Nesting studies at Lower Souris Refuge revealed that
oord grass was one of the most desirable sover vplants for nestling wat-
erfowl, The ability of the stalk and leaf-pamafns of this plant to
stand up during winter and early spring furnished desired early sea-—
son cover,

This plant is of particular significanse in furnishing our
spell nesting islands with desirable sover, The extensive rhiszomb
and root growth will ténd o hold and bulld up the soil on these 1s-
lands and thius insure their nermanenay.

i AR ;- R This Pmt is vory hBrdy. It
will 1110 und.er d.rou,th oonditions and is kmovn to thrive in 12"
depths of water. Varied water levils will not effest it; in faet,
field observations show that sudden changes from agnatic to &ry and
bask te aquatioc condition during one season does not bother this
plant,

Rushes
(of the Cyperacess)

8piked Rushes

or tho two apihd rushes in our district, comnon
- and the klender or needle splked
s Blender spiked rush deserves special

oonsidorstion. et iy

Jalue: This minute slendsr spiked rush growing in dense met
was observed to be grased on by baldpsate and to a lesser extent by
the gadwell,

The presence of & rhisomd spreading mat growth of this plant
would be ef particular significance on water filmed mud flats where
a botulistio condition is liable to dewelop, lixtensive planting of
this plant is limited sinsce, though common, it is not found in a~
bundant quantities,

Environmental requirements of

this plant‘ f;rt*r 'ad.d. to its n):u.o since it has been obmerved to
thrive in spite of varied water oonditons, whether it be submerged
or on dry mad flats,




Bulrushes
%M&" 01’ ‘the several bulrushes in our area the hardatom

S 4 18) and prairie bulrush (Sgirpus
are tho mont mportant in our marsh planting work,

Yaluve: DBoth these Dulrushes are desiradble for furnishing
cover,and prairie bulrush appears to de of partieular significence
as a food plant,

Another ¥aluable asset of these rushes is their ability to
prevent roiled water dne to wave aclion when marginal to the shore,
A lack of rolled water results in a suitable environment for aquatio
plants. The presence of such marsh and aguatic vegetation plus a
lack of bare mud flats will result in an environment not so suitable
for botnlism,

Prairie bulrush is of particular importanse becanse it will
spread more readily than the hardstem bulrush and ean grow in more
breckish waters,

Dense beds of bulrushes, partisularly hardstem bulrush ean
be improved for waterfowl, such as the diving-duock, by digging root-
stocks for Sransplanting along meandering ohannels 10 to 20 feet
wide, For exampls, oanvasbacks nested in bulrushtes marginal to such
ehanna%- on the Lower Des Iaos Lake for the first time in 11 years
in 1936.

The tendensy of hardstem bulrush to grow & rip-rap of rhig-
ombs thet effectively resist erosiom will insure the presence of
small islands and will protect the more exposed parts of the larger
1slanda,

iy 4 ntal Bequirements: Hardstem bulrush grows in fresh
to fairly 'braokiuh water from slig»htly above water leval to about
3 feet below water level.

Pyairie dulrush grows in fairly fresh to draskish water
from slightly ahove water level to 18" below water level.

Both species seem able to survive & certaln amount of water
fluctustion.

Smartweed
(of the Polygonccese)

!hro smrmw.a ot p&rticular importmoe in our

or mm!ah smartweod




e ‘ -
(Smartweed, contimmed)

Yelue: Both these smartweeds are excellent foods for water-
fowl, and also good sover during summer and fsall,

~ Swamp smartweed is of particular benefit because of its
ability to live in varied water levels and to follow up receeding
weter levels, Originally meany of the sloughs of the prairie region

B e e L O 12

margin is not desirable for 2 dotulistio condition,

Environmental X LYornents _1or rRle
weed grows in mersh to mesophyteé condition.
plant marginal to water but not in water,

Plant Propsgation

Conoclusion on method for planting marsh and aquatic plants
is talen from the results of previous planting by Blologiesl Survey
personnel in our district and also of others who have done work
on species mentioned in this report, On the follewing ohart on
plant propagation the (*) have not been sufficiently tried cut to
warrant satisfastion,

John H, Steenis
ALssistent Befuge Manager

B 2
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4 CHARD QN »LaNT PROPAGATION
Specie smprtim Method of Storage

Date for + Method of Planting
**

:%111 water storage in | ;Spring 1Bake in just befor flooding,
iwinter, €old dam, storage; bfeak-up ;Clay balls, depth of 6-86",
tin plomg rumin or lih s to 3

&

;Pressing int® bottom md,

. ;Clay balls, depth of 6=36"

- LRIy jL

fZ::;T g:: ter ti -p-lgnt ./ t ?g ' -Glumpl of &g Mﬁfy E SBeR

s dmmedisately . 2 5 s in ‘bottom md, or by uung
: AR, .

tSame ag above

i

H

“Cold water storage 7
‘m winter,

mCold. water storage _or+ tSame Irrogl in bottom md
(aamp storage in @’ straw ! s 10lay balls depth of 6-36",
| y iva aubs iabove H R
‘Wa‘ﬁar storage 1 - 3 *June 15 iClumps of 4~6 leafy stems
;dms, better to plant P %o lprossed in 'bet‘com md or
- ! }'X 'a 'c - L =

d water storage "‘Spring *Bmk am mﬂ %i@»riinkg
. Damp ﬂ:m‘&ge 1n straw ’broak—up ’th(m broadoast, depth 6-36",

'Preal in ‘boﬂam md. or
iGlay ballg, danih 6-38"
3(}'111:!]) of 46 lcgt.y s tems
‘pzuud in bott‘am mad or

bqtter to plant

:' 18tely, A e ] by s | g RA
4 wator storage > *Brring iPlant at watarr lovel to d.pth
in Winter, ; :hro-a.h-np ‘of 10",
H
"Cold water storage ‘Spring iClay balls or presssd in

‘z'xhrmg winter, cold 7 ‘break-up ‘bottom md, water level to
dam storage in straw - :to Jane, 110" depth,

:
*Spring iSow or drill.
‘break-up ¢

$
B
H
s

T@ep molst and pient :
immediately. Cold ’
gtorage during winter. ¢

H

‘-““nrunn-c-;"

AMD R §Y
winter.- Transplanl airecteq b to Sopﬂ .

4

Teft in plles with - :Spring ;‘resg in botte ﬁeﬁ at water
dirt left on, Demp ;break-up ;level to 3 ﬂmeez: ‘below water
sold storage, cold :to ;lovol. Best Eﬁ@&lﬂ' from \:
water storage. 9 ;freese-up am'in.g to ﬁmm@ﬂé&nm’mg.

on o2 o= o

’mlmsh s*t“acks
(Sei; " or whole

7&;-«;--;0-¢nuoou~‘
‘

W s er or ee s es oo fue S 4 v Ef

{Tad ocutelde and | ‘Spring Tiress in Dottom soil at
covered vith dirt and “break-up iwater level to 18" below
gtrow. Demp cold %o ‘water level,
storage, water storage, freeze-up i :

Dry storage : 1Spring Prill or sow and rake in

1breakwup .at depth of slightly above
sto June 15 ,water level to water level,

(Grows _Dbest: mixe 114 millet
:

) d af’ notory re s from sel STYXY
‘Water sgorage “June 16 'Anchor bottom mo that thoro
sevorel days *%o is 2-12" of water ovextop
'Aug. 15 part of stem which met
f ‘reamaln under water ti11 ¢
: :sprmtu »
: H
."’ boid w&t&!’ 'toragQ - "-—:—gfr/'nf’ b'rnm'f: 53““4‘;’5?&:45#.'“&
8

during winter . to Juwpel .
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NAZRATIVE REPORT OF ACTIVITILS FOR MARDH, 1938

Aleutian Report

I am planning to finigh cataloging the pictures for the
Aleutian Repog“tn the latter parts APt or early part of MaX

On receiving further identification on Aleutian plants,
field notes on plant distribution will be worked over and sent to
the Washington Office,

North Dakota Refuges

During the past 2 weeks not maich time has beenispent draw-
ing up work programs on biological improvements for spring and
early summer because for the most part, this has already been done,

Field trips and conferences have been made with refuge per-
sonnel on the Des Lacs, Medicine ILake, Lostwood, Upper Souris and
Lower Souris refuges.

The main purpose of these trips was to get organized so
that projects on biological programs could be carried out, and so
a better understanding can be had on refuge problems for working
on programs of the immediate future,

Cover Type Mapping: Very little progress has besh made
on cover type mapping with the exception of the Lower Souris Refuge,
During the fall, agsistant to technician on Des Lacs, Upper Souris,
and Arrowood refuges were carefully trained to map., At the present
time the Des Lacs and Upper Souris refuges do not have these men
available since they are being used for other work, At Arrowood
Refuge the camp is about to be dishanded and the agsistant to tech-
nician goes out with the camp, Medicine Lake CCC Camp never had
a technician, Repeated efforts of Mr., Kreager and myself to get
an assistant to technician have been to no avail., The use of CCC
boys in cover type mapping has proven unsatisfactory since they
lack basic training that insures an accurate peice of work. In
view of these above facts, cover type mapping will progress very
slowly.

Fish Planting for Souris Refuges

On the Upper and Lower Souris Hefuges there is a project,
that of fish stocking, that needs immediate consideration,

Environment

Depth and Oxygen Supply: In the upper pondsite of Lower
Souris Refuge and in all pondsites of Upper Souris Refuge, includ-

ing the reservoir lake Darling, there is over 15 foot of water,
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It appears that there is sufficient depth in these hbodies
of water to insure arsufficient oxygen content over and above that
necessary for decay and respiratory processes of aquatic life so
that fish will not die from lack of oxygen during the winter freeze
over. (These conclusions are based on lake studies made by the
writer while with the Wisconsin Land Inventory 1930-1935 and on
the more intemsive and precise studies of professors E, 4, Birge,
C., Juday and associates of the Limmological ILaboratory of the Wis-
consin Geological and Natural History Survey.)

Salt Concentration of Water: Some idea of the salt concen-
tration can be had from the bound or fixed COp tests.

Fixed CO, Analysis

Location Date of Date of Parts per million
e collection  test of fixed COo
Upper Souris XHefuge
Mouse River at McKinney 12-17-37 1-11-38 13645
(Pond 7#41)
Lake Darling 12-6-37 1-11-38 165,0
Unit #96 12-6-37 1-11-38 225,56

Lower Souris Refuge

Mouse River at Dam #1 1-6-38 1-11-38 177.5
Mouse River Area #8332 12-7-37 1-11-38 182.5
Mouse River Area #341 12=7=37 1-11-38 235,0
Headquarter's Bay Area  1248-37 1-11-38 307.0
#525 CSince fFued CO2 js constant fes?s were not ynade immediatedy)

Food Supply: Field observations of 1935, 1936 and 1937,
by the personnel employed on this refuge and by the writer certainly
shows that there is an ample supply of foragd fish, or minnows
necessary as food for game fish., Fresh water shrimp and particu-
larly large numbers of aquatic insects have also been observed in
these waters, Of the marsh and aquatic plants that have a direct
and indirect bearing on fish life, beds of leafy pondweed (Potamo-
zeton foliosus) and swamp smartweed (Polxgonum miklenbergii) are
worthy of special note. Other pondweeds in this area are sago pond-
weed (Potamogeton pectinatug) and redhead grass (2. richardsoniil.
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Obgservation on Ace and Figh Growth: It is to be regret-
ted that very little work has been done on field studies dealing
with the growth of fish in referencé to there age, Recently a 16
pound northern pike (Esox lucius) was caught by locals just north
of the refuge, Scale studies show that this fish was 7 years old.
Upon further checking on old notes it appears that this is an ex-
cellent growth for this fish and tends to indicate that food dondi-
tiongs for game fish are very good., It is also interesting to note
that this fish must have devoured 260 to 270 pounds of food, mainly
minnows, in order to reach the weight of 16 pounds.

Fish Suitable for Planting

Before planting fish it is desirable to know whether wall-
eyed pike or large mouth bass, and other closely related pan fish,
are desired, It is necessary to make this choice because the
pisavorous feeding habits of wall-eyed pike make them very undesir-
able in bass waters In the lake states many bass lakes are dbeing,
or have been, ruined by the introduction of wall-eyed pike. Judg-
ing from thennature of the fish improvement work being previously
agked for by Mr. Salyer, it appears that large mouth bass and re-
lated fish are desired.

In view of these facts it is hoped that asshipment of lar
mouth bass and pan fish such as blue gills, rock bass, and sunfisk
could be gent to these refuges,

Ny St

John H, Steenis
Asgigtant Refugge Manager
April 21, 1938
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Aleutian Island Report

There has been such a rush to get work programs of a bio-
logical nature lined.up for refuges of this district that time
had to be deliberately taken out to comrlete my contribution to
the Aleutian Island report.

While on the Aleutian Expedition it was agreed upon that
Ire Oe J. Murie, chief of our party, would work up the report.
Bach one of our party was to work on a contribution to this re-
port dealing with some phase of the field work., Ir. Douglas
Gray ¥ the Alaskan Game Commissioner, contributed information on
human relations with reference to future administration, Mr,
Marie's problem, aside from compiling the report, was on bird
and animal life, Doctor V. Scheffer contributed on merine and
invertebrate life with particular reference to food habits, Iy
problem dealt with the vegetation.

During the expedition we collected and gathered data on all
vhases of the work and were continuously involved in roundhouse
discussions on various phases of the prefget. Information and col-
lections on different phases of the wwb: has been turned over to
the person working up this phese of the work,

Since the comnletion of our expedition the following heve
added more information particularly on nomenclature of plants:
Mssrs. J. P, Anderson, Bric Hulten, Neal Hotchkiss, W. R, llaxon,
J. R. Swallen, S, F. Blake, and N, C, Fassett,

Flora of the Aleutian Islands ' |

The flora of the Aleutian Islands can be characterized ag
: northern prairie or tundra because the vegetation of these islands
\ is beyond the treeline., This is a rather striking feature in
view of the fact that Anatigmek, the most southern of this chain
of islands is quoted to be two miles north of London, Englend,

This arctic treeless condition of the islands is probabi.y
due to several factors of which the temperature and the natur

of the soil are worth considering. Since the temperature of the
Pacific Ocean and the Bering Sea that surround these islands re-
me.indon or about 42°F., the temperature of the islands range from
slightly below freezing to slightly abovs 50°F, It is also prob-
able that the raw condition of the soil due to its recent origin
which, on being associated with other undesirable factors, also
hes mich to do with the lack of trees,
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Vegetative Cover Type Maps

An attempt has been made to explain and describe the nature
of the flora on these islands by making & cover type map of the
vegetation on a part of Kanaga dnd Igitkin islands. Plots cho-
sen for mapping had plant associations that were typical of the
Aleutians, particularly those islands west of Umclaske, We are
indebted to Mr. J. Tise, Assistant Technician CCC Camp BF-3,
Kenmare, North Dakota for making finished copies of the original
field maps.

The determination of the vegetative types was not placed
entirely on an ecological basis. 4 definite understanding of
plant ecology on the island did noneem possible and it was a re-
lief to read Doctor F. Griggs' papér on Bhe Problem of Arctic

Vegetation: *

He states, "Finally, however, I came to see the trou-
ble., These northern vegetation types stend lower in the
plant succession than any of the natural associations
in the south, VWhen I began to compare them with ephem-
eral weed vegetation of cultivated fields, & comprehen-
gion of arctic ecology began at once to dswn on me.

Go out to one of the numerous real estate develop-
ments where they have made over the landscape recently
and try to classify the weeds that appear. Cataloging
the plants over several such developments, you will meke
a long list of familiar weeds. Now try to classify them
ag to habitat preference and their agsociations to each
otihers" *

These statements appear to fit plant ecology on the Aleu-
tian Islands in a mut shell,

The description of these types is general in that they
were made to describe the different vegetative types for this chain
of islands and not for the specific cover types as mapped on I-
gitkin and Kenaga islands. The dominant and some of the sub-
dominant species are mentioned in the following description on
plant tymes X *

Clagsification of gymbols for vegetative cover types fol-
lows the plan for Vegetative Claggification for Cover Mapping
as presented by the Migratory Waterfowl and Wildlife Research
divisions.

* Griggs, Robert F.
1934, Problem of Arctic Vegetation
Journal of the Washington icademy of Sciences, Vol. 24,page 1b8.

% cover Type M3Ps  peferned to are being Seut uwite this  Aldeuti@n
ﬁ’eporr. to Murie.
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Outer Belt of Vegetation

(Gy) Iarge Grass Type: One of the most notable and strik-
ing featires of the Aleutian Islands is the marginal belt of
Elymus mollis dominant type of vegetation which often extends
well up the slopes of mountains and back along flats just off the
beach, Subdominant plants worthy of note of this type are the
two species of the Umbelliferae, Ligusticum scothicum and Con-
ioselinum gmelini, and a gpecie of the Compositae, Senecio
pseudo-arnica. Immediately marginal to the beach Honckenys
peploides var., mejor, (Arenaria veploides) is invarably found.

This rank heavy growth hip to shoulder high with its tend-
ency to grow in clumps is a definite impediment to walking.
Nevertheless, the extensive rhizomb fibrous root growth and the
tough fibered nature of the leaf blades and stems could be relied
upon for aid in climbing almost perpendicular slopes.

This marginal belt of prominent begetation had a distinct
bearing on wild life, On nobs, chimmeys, protruding cliffs and
shelves covered with this rank plant growth, the bald headed
eagle finds suitable nesting sites. This luxurious growth of
vegetation also furnishes suitable nesting cover for the Pacific
eider and the glauwcous winged gull. Burroughing birds, partic-
ularly the tufted puffin, have formed honeycomb colonies for
nesting, partienlarly in those places where the fox do not in-
terfere., Foxes were also observed to have their dens (in part)
in this outer belt of ranf vegetation.

Vegetation in the Interior

The plant life inward from this outer growth of rank lux-
urious vegetation appeared to follow no ecological pattern. To
be sure aquatics were found in the fresh water pools and lakes,
Sedges were found in the more wet habitats, but never the less
could be found anywhere, Generally speaking, there appeared to
be & grand mix up of plents apperently lacking characteristics
which would allow segregation of this vegetation into definite
plant associations,

Often there wag a dominance of certain plant species with
apparently no ecological reason., On Kiska Island particularly
in the southern part, raindeer moss (Cladonia spp.) was dominant,
On a large part of Umnak Island grasses were dominant (not the
larze Elymis mollis). On meny islands the crowberry, (Empetrum

nigrum) was dominant, and on other islands there wasg‘mfxtare
of plants peeviously mentioned as well as other tundra species
that it is very convenient to refer to such vegetative cover as
miX.
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In the interior regions of these islands lmmps or miniature
moors of peat 3 to 4 feet high are sometimes common. In some
caseg it appears that this condition is due to an accumlative
growth of moss particularly club moss (Polytrichum son., or closely
related species) and Sphagmum, These small peaty hummocks often
serve as places of rest and observation for the parasitic jaeger,
the glsucous-winged gull, the baldheaded eagle, and the blue fox,

This inner area of vegetation does not appear to be so signi-
ficant as the outer belt of begetation for bird and animal life,
Waterfowl, particularly the European teal, tks greater scaup,
red-throated loon, Aleutian sandpiper, and northern phalarope
find suitable nesting sites in the vicinify of fresh water ponds
and lakes, Apparently rock ptarmigan found suitable nesting sites
in this range of vegetation. For the most part the spawrr birds,
the Alaskan longspur, the Aleutian song sparrow(?) the snow bunt-
ing, and on the islends to the eastwor# the Savannah sparrow, and
the American pipit also found suitable nesting sites in this
region of plant life. The birds mentioned above were not so
mumerous or concentrated as the sea birds observed marginal and
on the shores of these islands, To be sure there were concen-
trated colonies of auklets in the interior, particularly on Sem-
isopochnoi Island but this was not due to the vegetation but rather
to extensive cavities and pockets resulting from 2 jumbled mix
up of c¢liff like rock and boulders that were the result of the
blowing up of a voleanic Mountian during the past, These cav-
aties and pockets furnished ideal nesting sites for the auklets,

Vegetative cover tyves for plant life in the interior of
these islands are: (Bjy) Heath, (Bp) Alpine hesaths, (Gz) Smell
Grass, (L,) Cladogia, (M 17) Sedges and Rushes, (Myp) Sragmm
Bog, and (W) Sago nondweed

(By) Heaths: The heath type of vegetation could be more
correctly celled the Brmetrum nigrum (of the Empetacese) type.
Other hesths (of the Ericaceae) often prominent in this type are
thylodoce glanduliflora and Vaccinium vitis-idaea., Grass species
often found growing with these heaths are Festuce rubra, and
Calamozrostis canadensis var, scabra.

(Bg) Alpine Heaths: Alpine heath type was similar to the
one digcussed above, However, Empetrum nigrum is very dwarfed
and invariably associated with Loigeleria procumbens. Cassiope
hyonoides 1is also found growing in the higher more exposed hab-

itats, No grasses were prominent in this alpine type.




(Gg) Small Grass' This small grass tyve is distinctly
different from the Gl) large gragss type in that the large rank
growth of Elymus mollis is not included in this type. The fol-
lowing in mixed or pure stand are the dominant species of Graminia
usually found in this type: ZFestuca rubra, Poa artica, Calama-~-
grostris canadensis var scabra, Lgrostis borealis, Deschampsisa
caegpitosds var, artica, and ‘uccinellia pumila,

re

Sedges particularly Carex rariflora‘zg-often found in this

rrass tyve.

Though the more conspicauous flowering plants were found
in most of the types, they appear to be more noticesble in this
smeller grass type. Some of the flowering plents worthy of note
are: Frittilaria camschat&ensus, Orchis aristete, Elamtanthera
Spp., sAnemone narcissiflora, Remunculus nelsonii, Impinus noot-
katengsig, Geranium erianthum, Chrysanthemum articum. Erigeron
perezarinusg, and Arnica sp.

From the standpoint of land use, extensive areas covered
with a small grass dominant type have already shown themselveste b2
of valuable significance for the raising of sheep. On Umsk
Island & sheep ranch has been very successful, and the wool
shipped out is reported to be of & superior quality.

(Ly) Cladonia: The reindeer moss type (€aconia spp.
lichens) is ofWen associated with subdominant 's species (Spe-
cies of Imgcl) and some of the grasses prev1ﬁu&§y mentioned.

In more moist areas sedges (Carex sp.) were observed to be associ-
ated in this lichen.,

In view of the fact that reindeer mossfis one the main
foods of the carsbom andﬁreindeer, it might appear advisable to
plant reindeer on some of these islands having an abundant
supply of this lichen. However, after considering the rugged-
ness of some of these islands, which would discourege hunting
of these anim~ls; the habits of the Aleut§l1v1ng on the islands,
who prefer the shoreline to the interior; it is quite obvious
that the presence of reindeer on these islands would not be of
meterial benefit to them. These statements have already been
shown as facts on Atka Island,

(M17) Sedze and Rugsh: The sedge and rush type usually
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